Alterations in the pituitary-adrenal axis of adult mice following neonatal exposure to interleukin-1.
Interleukin-1 (IL-1), a cytokine mainly derived from activated cells of the macrophage lineage, can stimulate the hypothalamus-pituitary-adrenal (HPA) axis. Acute and long-lasting effects on the HPA axis were induced by the administration of low doses of IL-1 to mice during the first 5 days of life. In 5-day-old mice, corticosterone blood levels were markedly elevated 2 h following the last injection of IL-1. IL-1-treated mice grew normally. When studied during adulthood, however, these animals showed a reduction in morning values of corticosterone and the ACTH/corticosterone ratio was increased. Furthermore, an inverse correlation between ACTH and corticosterone levels in blood and between ACTH content in the pituitary gland and corticosterone levels was observed in IL-1-treated mice. Lower blood levels of corticosterone were not due to a reduced sensitivity of the adrenal glands, because these animals responded normally to exogenous ACTH. Another alteration observed in IL-1-exposed adult mice was a reduction in ACTH-like immunoreactivity in the pituitary gland following acute cold and restraint stress. It is concluded that exposure of mice to IL-1 early in life causes long-lasting alterations in the HPA axis. Spleen cells from adult mice treated with IL-1 at birth also developed a stronger response to allogeneic antigens than did cells from control mice. This observation indicates the relevance of immune-neuroendocrine interactions during development.